Use of the vacuum for operative vaginal deliveries has become more favorable with fewer obstetricians and family practitioners trained in the use of forceps. When compared with forcep-assisted deliveries, the vacuum has been associated with a higher incidence of subgaleal hemorrhage (SGH), cephalhematomas, skull and clavicular fractures, Erb's Palsy, intracranial hemorrhage and need for ICN admission. We report the case of an infant who developed a large SGH with midline dural tear and herniation of the medial aspect of the parietal lobes bilaterally in association with a vacuum extraction (VE) delivery. Counseling of families prior to instrumented delivery as to the potential complications, adherence to recommendations for abandoning operative vaginal delivery in favor of a cesarean section and close observation of those infants delivered by VE is warranted.
Introduction
Subgaleal hemorrhage, resulting from rupture of the emissary veins that connect the deep dural sinuses and scalp veins, is a rare but potentially lethal condition. The potential space between the epicranial aponeurosis and periosteum of the scalp extends from the orbital margins to the nuchal ridge and laterally to the temporal fascia. 1 Up to 25% of nulliparous women have operative vaginal delivery. 2 Since 1980, forcep deliveries in the US have decreased from 17.7 to 8.4% while vacuum-assisted deliveries have increased from 0.7 to 4%. 3 Both the US FDA and Canadian Health Protection Branch have issued advisories concerning the potential association between vacuum extraction (VE) and SGH. 4, 5 Since the US report, there has been a 22-fold increase in the rate of reported adverse events associated with VE deliveries from 5 to 110 per year. 6 This is the first report demonstrating both a dural tear and disruption of a portion of the parietal lobes into the subgaleal space in association with a VE delivery.
Case presentation
Baby 'D' was a 3570-g male infant born at 38 weeks gestation to a primigravida mother. There was significant molding and caput with the baby in a slight right occipito-posterior position at þ 2 to þ 3 station. Delivery progressed by VE with a Mityvac M-style Mushroom cup. Due to loss of suction during three applications, a second vacuum was used. Two pulls with the second vacuum were associated with six pushes and subsequent delivery after an episiotomy. Vacuum pulls were with moderate traction without rocking or twisting, with pressure not exceeding 50 mm Hg and decreasing between contractions to less than or equal to 10 mm Hg. Mild shoulder dystocia was noted. Apgars were 2, 6 and 7 at 1, 5 and 10 min. He received bag and mask ventilation for about 5 min and was admitted to the ICN for observation.
He was noted to have a large fluctuant mass in the occipital area, decreased perfusion and little reflex irritability. Within an hour of admission he required intubation for apnea, chest compressions and epinephrine for bradycardia and had further enlargement of his occipital mass. Initial hemoglobin at 1 h of age was 4.8 mg per 100 ml with an arterial pH of 6.91 and a base deficit of -26. Despite resuscitative measures including a total of 150 ml of red blood cells, blood pressure and oxygen saturations improved only temporarily. By 4½ h of age, his arterial pH was 7.05 with a base deficit of -30 and his hemoglobin had decreased to 11.8 mg per 100 ml after reaching a height of 14.4 mg per 100 ml. After discussion with the family, the decision was made to withdraw medical care.
Autopsy revealed a 15 Â 10 Â 2 cm subgaleal hemorrhage (consistent with over 500 ml of fluid). Furthermore, a 5.5 cm long tear in the midline dura and membranes between the parietal skull plates along the sagittal suture was noted. Within this tear there was herniation of portions of the medial parietal lobes bilaterally, avulsion of brain tissue into the subgaleal space and disruption of the sagittal sinus (Figures 1 and 2 ).
Discussion
Subgaleal hemorrhage was first described in 1863 7 and was recognized as a complication associated with VE delivery by Malmström in a treatise published in 1957. 8 Studies indicate a 3-fold higher incidence of cephalhematomas, skull and clavicular fractures, Erb's Palsy, intracranial hemorrhage, need for ICN admission and subgaleal hemorrhage in infants delivered by VE. [9] [10] [11] However, in a study of over 500 000 nulliparous singleton deliveries over a 2-year period, the incidence of any intracranial morbidity was similar in those infants delivered by cesarean secondary to failed labor when compared to those delivered by either VE or forceps suggesting that the intracranial injury may be due to dysfunctional labor rather than to the mode of operative delivery.
11
Our patient presented soon after delivery with significant scalp asymmetry, skin breakdown in the area of vacuum application and deteriorating clinical status suggesting an acute injury. Brain herniation through the anterior fontanelle resulting from increased intracranial pressure has been reported in both a 2-day-old and a 3-week-old infant in association with Group B Streptococcus infection, 12 but this is the first case report in association with a VE delivery. The mother did receive four doses of Penicillin prior to delivery secondary to a positive GBS culture and labor was complicated by rupture of the fetal membranes for 17 h prior to delivery. The infant's blood culture and autopsy specimens were negative for infection as an etiology, and the area of herniation was through the sagittal suture in direct relation to the area of application of the vacuum.
Obstetric adherence to published guidelines that attempted vacuum delivery be abandoned if unsuccessful after 20 min with a negative suction pressure maintained at a maximum of 0.8 kg m À2 , if there are 3 cup detachments or 'pop-offs' or evidence of fetal scalp trauma, and limitation to four traction attempts associated with maternal contractions should be advocated. 13, 14 'Pop-off's' result in rapid recompression and have been associated with injury both to the scalp and its associated blood vessels. 15 Factors associated with a significant increase in subgaleal hemorrhage include: nulliparity, failed VE, presentation in an occipito-lateral or occipito-posterior position, marks of vacuum cup over the sagittal suture or the leading edge of vacuum cup at <3 cm away from the anterior fontanel, and an Apgar score of less than eight at 5 min. 14, 16 Close observation of infants born by VE with such risk factors should be observed closely for the development of a subgaleal hemorrhage. 
